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Risk assessment of the Record Brook inter-basin water transfer 
scheme to the aquatic fauna of the Donnelly and Warren River
Summary
This	report	describes	the	fishes	and	freshwater	crayfishes	of	the	Donnelly	and	Warren	River	
catchments and provides a risk assessment to these fauna of the proposed extraction of water 
from Record Brook (tributary of the Donnelly River) and subsequent transfer to Scabby Gully 
Dam (Warren River catchment). The proposed location of the structure in Record Brook is at 
the	gauging	station	~1	km	upstream	from	the	confluence	with	the	Donnelly	River.	The	project	
aims	to	divert	peak	flows	in	the	winter	and	spring	flow	period,	transferring	around	500	ML	each	
year. The size and shape of the interception structure is yet to be determined, but are likely to 
incorporate a concrete weir < 5m high and a reservoir.
A total of six sites in Record Brook, Donnelly River and Scabby Gully Dam were sampled and these 
data were collated with additional historical information on the aquatic fauna of both catchments. 
An	overview	of	fishes	and	freshwater	crayfishes	in	the	Donnelly	River	is	summarised	in	Morgan	&	
Beatty	(2006),	the	authors	recorded	a	high	diversity	of	native	freshwater	species	[Salamanderfish,	
Western	Minnow,	Black-stripe	Minnow,	Western	Mud	Minnow,	Nightfish,	Western	Pygmy	Perch,	
Balston’s	Pygmy	Perch,	Freshwater	Cobbler,	(metamorphosed)	ammocoetes	of	the	Pouched	
Lamprey,	Marron,	(Restricted)	Gilgie,	Koonac,	Freshwater	Shrimp]	as	well	as	several	estuarine	
[Western	Hardyhead,	Blue-spot	Goby,	South-west	Goby]	and	non-native	species	[Mosquitofish,	
Redfin	Perch,	Rainbow	Trout	and	Brown	Trout].	The	Donnelly	River	system	is	one	of	only	two	in	
south-western	Australia	that	houses	all	of	the	endemic	fishes	of	the	region.	The	fauna	of	Record	
Brook contrasted that within the main channel sites of the Donnelly River. Within Record Brook, 
the	fauna	was	dominated	by	the	Pouched	Lamprey,	Koonac	and	Rainbow	Trout,	with	the	occasional	
Marron,	Western	Minnow	and	Western	Pygmy	Perch	recorded.	Within	the	Donnelly	River	main	
channel	sites,	the	captures	included	Nightfish,	Blue-spot	Gobies,	the	Restricted	Gilgie,	Freshwater	
Shrimp and	introduced	Eastern	Mosquitofish.	The	ichthyofauna	of	the	Warren	River	consists	of	
14	fish	species	and	is	similar	to	the	Donnelly	River	with	the	notable	absence	of	Balston’s	Pygmy	
Perch	and	Salamanderfish.	However,	in	Scabby	Gully	dam	only	Marron	and	Redfin	Perch	were	
observed.
The	risks	of	transfer	of	parasites	and	disease,	feral/native	fish	or	crayfish	from	Record	Brook	
to	Scabby	Gully	Dam	are	low.	Threats	to	fish	and	freshwater	crayfish	in	Record	Brook	include	
changes	to	water	quality	(altered	flow,	altered	habitat	and/or	changes	in	temperature,	oxygen,	
salinity)	and	requires	ongoing	monitoring	should	the	project	be	implemented.	The	highest	
threat	to	fish	and	freshwater	fish	would	be	the	barrier	to	fish	movement	by	construction	of	the	
proposed	dam.	The	construction	of	a	fishway	at	the	proposed	dam	would	reduce	some	of	the	
negative	impacts	to	fish	migration	but	would	also	require	ongoing	monitoring.	No	specially	
protected	fish	and/or	crayfish	species	have	been	recorded	in	Record	Brook.	However,	Record	
Brook	acts	as	an	important	nursery	area	for	the	Pouched	Lamprey	and	this	species	is	listed	as	a	
Priority	Species	(Priority	1)	by	the	Department	of	Environment	and	Conservation.	
The contents of this report are intended to inform of future management options and do not 
constitute, or replace any assessment or approval processes that may be required in accordance 
with	the	Environmental	Protection	Act	1986	and/or	Environmental	Protection	and	Biodiversity	
Conservation Act 1999.2  Fisheries Research Contract Report [Western Australia] No. 20, 2009
1.0  Background
In	order	to	improve	the	drinking	water	supply	to	the	town	of	Manjimup	the	Water	Corporation	
(WC) is investigating the option to transfer water from Record Brook, a tributary of the Donnelly 
River to Scabby Gully Dam, which is in the Warren River catchment (Fig. 1). The proposed 
location of the structure in Record Brook is at the gauging station (34.271oS, 115.943oE); ~1 km 
upstream	from	the	confluence	with	the	Donnelly	River.	A	PVC	pipeline	would	transfer	water	
from Record Brook to the existing water supply dam (Scabby Gully, which is also known as 
Manjimup	Dam).	The	pumps	would	operate	in	the	winter	and	spring	flow	period	only.	A	likely	
operating	period	is	May	–	November.	The	total	quantity	of	water	transferred	each	year	would	be	
about	500	ML	(with	a	maximum	pumping	rate	of	about	6	ML/day).	The	pumping	period	might	
be	shorter	as	operational	considerations,	flow	and	water	quality	dictate.
This proposal is still in the planning phase, with the design and approvals process to begin later 
in	2008,	which	would	lead	to	implementation	in	a	3	–	5	year	timeframe.	WC	have	made	initial	
contact with the Department of Water (DoW), who indicated that WC would need to determine 
the aquatic fauna of the different systems and identify issues pertaining to the proposed transfer 
of ‘water’ between Record Brook (Donnelly River Catchment) and the Scabby Gully Dam 
(Warren	River	Catchment),	including;	barriers	to	fish	passage,	transfer	of	feral	and	native	
species, transfer of parasites and diseases, impact on protected fauna, changes to the aquatic 
environment.
Invasions	of	non-native	species	are	increasingly	recognised	as	one	of	the	most	damaging	threats	
to	biodiversity,	especially	the	introduction	of	freshwater	fish	species	(Kolar	&	Lodge	2002).	
A striking example is the extinction of hundreds of cichlid species after the introduction of 
Nile	Perch	(Lates niloticus)	in	Lake	Victoria,	however,	many	pertinent	examples	exist	for	
south-western	Australia,	including	the	impacts	of	the	spread	of	the	exotic	Eastern	Mosquitofish	
(Gambusia holbrooki)	and	Redfin	Perch	(Perca fluviatilis)	to	name	two	(Morgan	et al. 2002, 
2004).	As	with	fish,	the	greatest	threat	to	freshwater	crayfish	diversity	is	the	introduction	of	
non-indigenous	crayfish	species.	For	example,	in	Europe,	introduced	crayfish	species	carried	
a disease (Aphanomyces astaci	‘crayfish	plague’),	which	has	resulted	in	large-scale	mortalities	
since the late 1800s, and within Western Australia Thelohania parastaci which causes porcelain 
disease, has been discovered in introduced Yabbies (Cherax destructor) (Beatty 2005).
The	transfer	of	native	fish	species	between	catchments	may	also	facilitate	reproduction	between	
historically	isolated	(allopatric)	native	populations	of	conspecific	species,	and	may	in	turn	
threaten the conservation of biodiversity through genetic integrity of once isolated populations. 
Changes to the genetic integrity (mixing) of previously separated population may effect their 
fitness,	survival	and	potentially	alter	evolutionary	processes	and	pathways	(Wishart	&	Davies	
2001).	Recent	genetic	studies	of	native	southwest	fish	species	demonstrated	significant	genetic	
diversity	among	populations	both	within	and	between	catchments	(Phillips	et al. 2007).Fisheries Research Contract Report [Western Australia] No. 20, 2009 3
Figure 1.   Aerial photograph of the study area and key pumpback site – provided by the Water 
Corporation.
Water	contained	in	dams	is	usually	stratified,	a	cold	bottom	layer	and	a	warmer	surface	layer.	
The	release	of	cold	water	from	low-level	outlets	in	dams	can	cause	considerable	changes	in	
downstream sections of rivers (cold water pollution). Cold water pollution may cause delayed 
or reduced spawning and failure to spawn and has been demonstrated to reduce the egg survival 
of	native	Australian	freshwater	fish	species	(Lyon	et al. 2002). 
The Donnelly River Basin covers an area of around 1600 km2. The Donnelly River is the main 
river	in	this	basin	with	Barlee,	Carey	and	Fly	Brooks	as	the	main	tributaries.	The	majority	of	the	
basin	is	covered	by	state	forest	(70%)	and	less	that	15%	is	cleared	(Collins	&	Barrett	1980).	The	
Donnelly	River	and	Barlee,	Carey	and	Fly	Brooks	are	all	fresh	(Table	1)	(Mayer	et al. 2005). 
The	Warren	River	is	one	the	largest	rivers	by	volume	in	the	south-west	and	is	the	main	river	in	
the Warren River Basin which covers an area of ~4300 km2. Around 50 % of the area is covered 
by state forest while the rest of the land is privately owned and cleared for agricultural purposes 
(Collin	&	Barrett	1980).	The	Warren	River	is	marginal	in	the	lower	reaches	and	moderately	
saline	in	the	upper	reaches	(Table	1)	(Mayer	et al. 2005).
The	south-west	of	Western	Australia	has	the	highest	proportion	of	endemic	freshwater	fishes	
of	all	of	the	major	Australian	Drainage	Divisions,	with	80%	of	the	freshwater	fishes	found	
nowhere	else	(Morgan	et al. 1998). There are also a small number of endemic estuarine species 
that	utilise	freshwater	habitats	in	the	region	(Morgan	et al. 1998) and all of the freshwater 
crayfishes	are	restricted	to	this	region	(Austin	&	Knott	1996).
Several	published	aquatic	surveys	relating	to	freshwater	fish	and	crayfish	in	the	Donnelly	River	
are available but are limited to the lower reaches, Barlee Brook, Carey Brook and lakes Jasper, 
Wilson	and	Smith	(Christensen	1982,	Hodgin	&	Clarke	1989,	Jaensch	1992,	Morgan	et al. 
1998,	Hodell	2003,	Morgan	&	Beatty	2006).	The	overview	of	fishes	in	the	Donnelly	River	
is	summarised	in	Morgan	&	Beatty	(2006).	These	authors	sampled	a	wide	range	of	habitats,	4  Fisheries Research Contract Report [Western Australia] No. 20, 2009
e.g. wetlands, ephemeral pools, lakes, tributaries and the main channel and recorded a high 
diversity	 of	 native	 freshwater	 species	 [Salamanderfish	 (Lepidogalaxias  salamandroides), 
Western	 Minnow	 (Galaxias  occidentalis),	 Black-stripe	 Minnow	 (Galaxiella  nigrostriata), 
Western	Mud	Minnow	(Galaxiella munda),	Nightfish	(Bostockia porosa),	Western	Pygmy	
Perch	(Edelia vittata)	and	Balston’s	Pygmy	Perch	(Nannatherina balstoni), Freshwater Cobbler 
(Tandanus bostocki),	(metamorphosed)	ammocoetes	of	Pouched	Lamprey	(Geotria australis)] 
as well as several estuarine [Western Hardyhead (Leptatherina wallacei),	Blue-spot	Goby 
(Pseudogobius olorum),	South-west	Goby	(Afurcagobius suppositus)]	and	non-native	species	
[Eastern	Mosquitofish	(Gambusia holbrooki),	Redfin	Perch	(Perca fluviatilis), Rainbow Trout 
(Oncorhynchus mykiss) and Brown Trout (Salmo trutta)]. The Donnelly River system is one of 
only	two	in	south-western	Australia	that	houses	all	of	the	endemic	fishes	of	the	region	(Morgan	
&	Beatty,	2006).
Historical	data	for	75	sites	are	available	for	the	Warren	River	(Christensen	1982,	Pen	et al., 
1988,	1991a,	b,	Jaensch	1992,	Morgan	et al.	1998,	2002,	Beatty	&	Morgan	2006,	2007).	An	
overview	of	the	fishes	of	the	river	is	summarised	in	Beatty	&	Morgan	(2007).	The	ichthyofauna	
of	the	Warren	River	consists	of	14	fish	species	and	is	similar	to	the	Donnelly	River	with	the	
notable	absence	of	Balston’s	Pygmy	Perch	and	Salamanderfish	which	have	not	been	recorded	
for	the	Warren	River.	Further,	Redfin	Perch	are	extremely	prevalent	throughout	the	Warren	
River, but have only ever been recorded at one site in the Donnelly River, but have not been 
recorded	there	for	over	a	decade.	Both	systems	act	as	an	important	nursery	area	for	the	Pouched	
Lamprey	(Morgan	&	Beatty,	2006,	2007).
The	planned	outcomes	of	this	project	are	to:
•	 Provide	detailed	descriptions	of	fish	and	crayfish	fauna	(diversity,	distribution,	abundance)	
in Record Brook, Donnelly River and Scabby Gully Dam.
•	 Assess	the	potential	risks	of	proposed	construction,	i.e.:	1)	Barrier	to	fish	movement,	2)	
Changes	to	water	quality:	altered	flow	regime,	3)	Changes	to	water	quality:	altered	habitat,	
4) Changes to water quality: a) temperature, b) oxygen, c) salinity, 5) Transfer of disease and 
parasites,	6)	Transfer	of	feral	fish	and	crayfish,	7)	Transfer	of	native	fish	and	crayfish,	and	8)	
Threat to protected species.
•	 Identify	possible	management	actions	(e.g.	fishway,	environmental	flow)	to	reduce	the	impact	
of	the	proposed	construction	on	native	fishes	and	crayfishes.
•	 Develop	a	sampling	program	to	monitor	changes	in	biodiversity	before	and	after	possible	
construction of a pump back system in Record Brook.Fisheries Research Contract Report [Western Australia] No. 20, 2009 5
2.0  Methodology
2.1  Environmental variables
Data	on	annual	and	monthly	discharge	of	the	Donnelly	River	(608151:	Lat.	–34.3271,	Long.	
115.7845)	and	the	gauging	station	at	Record	Brook	(608007:	Lat.	–34.2698,	Long.	115.9445)	
were obtained from the website of the Department of Water 
(http://kumina.water.wa.gov.au/waterinformation/wrdata/FLOW/index.htm).
Measurements	of	water	quality	were	recorded	at	each	sampling	site	with	a	HANNA	(HI9828)	
water analyser. Water temperature, conductivity (mS/cm), salinity (parts per thousand (ppt)), 
dissolved oxygen (% saturation and mg/l) and pH were recorded (0.5 m deep) at three locations 
at each sampling site and a mean (+SE) determined. 
2.2  Sampling techniques
Baited rectangular box traps (60 cm length x 45 cm width x 20 cm height, 10 mm square mesh) 
were	used	to	sample	freshwater	crayfish	species	(Fig.	2).	The	traps	had	a	funnel-like	entrance	
spanning the width of the trap on each site. These traps are a standard technique used by the 
Department	of	Fisheries	and	Centre	for	Fish	&	Fisheries	Research,	Murdoch	University.
Traps	were	left	overnight	to	account	for	peak	activity	time	for	freshwater	crayfish.	All	freshwater	
crayfish	captured	in	each	individual	trap	were	identified,	measured	separately	to	the	nearest	
1	mm	Orbital	Carapace	Length	(OCL)	and	sexed.	
Several	methods	were	used	to	determine	the	fish	fauna	in	the	Scabby	Gully	(Scabby	Gully	
Dam)	and	the	Donnelly	catchment.	The	most	common	technique	used	to	study	fish	migration	
(movements) was fyke nets. Fyke nets (two 5 x 0.8 m wings, 1.2 x 0.8 m opening and 5 m 
long pocket with two funnels all comprised of 2 mm woven mesh) were set facing upstream, 
to	determine	downstream	movements	of	fish,	and	facing	downstream,	to	determine	upstream	
movements	of	fish	(see	Fig.	2).	Fyke	nets	were	generally	deployed	at	the	end	of	the	afternoon	
and checked the following morning or every 24 hours if set for more than 1 night.
Figure 2.  Fyke nets facing upstream and downstream and a standard black box trap.
In addition to fyke nets, in Scabby Gully Dam a gill net (50 x 1.5 m; 100 mm stretched 
mesh)	and	seine	net	(10	x	1	m;	2	mm	mesh)	were	used	to	collect	fish.	Seines	and	a	back-pack	
electrofisher	(Smith-Root Model 12-A)	were	used	at	selected	sites	to	determine	densities	of	fish	
and	crayfish.
At	each	site	a	subsample	of	the	fish	and	crayfish	captured	were	measured	to	the	nearest	1	mm	
Total	Length	(TL)	(fish)	and	OCL	(crayfish)	prior	to	being	released.	6  Fisheries Research Contract Report [Western Australia] No. 20, 2009
2.3  Sampling sites
As part of the present survey, two sites were sampled in the Donnelly River main channel and 
three	sites	in	Record	Brook	(Table	2,	Figs	3,	4).	Additional	historical	data	on	distribution	of	fish	
and	crayfish	in	both	river	systems	was	also	collated	by	Morgan	&	Beatty	2006	(for	the	Donnelly	
River)	and	Beatty	&	Morgan	(2007)	for	the	Warren	River,	with	primary	sources	for	fish	being	
Morgan	et al. (1998) and Christensen (1982). Sites were sampled in both November 2007 and 
April 2008.
Figure 3.  Sampling sites for fish and crayfish during this study. Clockwise from top right: fyke net 
at Record Brook Gauging Station, Donnelly River downstream of the confluence with 
Record Brook, Scabby Gully Dam (November 2007), Scabby Gull Dam (April 2008).Fisheries Research Contract Report [Western Australia] No. 20, 2009 7
3.0  Results & discussion
3.1  Environmental variables
The	main	channel	of	the	Donnelly	River	ranged	from	marginal/brackish	(0.7-1.2	ppt;	Table	1)	
in its upper reaches to fresh (0.1 ppt) its middle and lower reaches (Fig. 4). Record Brook and 
Scabby	Gully	Dam	(0.1	ppt)	were	fresh.	Salinity	of	the	Donnelly	River	is	low	(~250	mg/L	TDS)	
and	stable,	historical	data	showing	no	clear	upward	or	downward	trends	(Mayer	et al. 2005). 
Figure 4.  Mean environmental conditions of the sites sampled during this study in spring 2007.8  Fisheries Research Contract Report [Western Australia] No. 20, 2009
Table 1.   Classification of water salinity (adapted from Hillel 2000).
Salinity (ppt) Conductivity (mS/cm) Salinity Status Category
<0.5 <0.9 Fresh Drinking and Irrigation
0.5 – 1.0 0.9 – 1.8 Marginal Irrigation
1.0 – 2.0 1.8 – 3.6 Brackish Irrigation with caution
2.0 – 5.0 3.6 – 8.9 Moderately Saline Primary drainage
5.0 – 10.0 8.9 – 18 Saline
Secondary drainage and saline 
groundwater
10.0 – 35.0 18 – 62.5 Highly Saline Very saline groundwater
>35.0 > 62.5 Brine Seawater
Data on annual and monthly discharge of the Donnelly River and Record Brook (at the gauging 
station)	are	presented	in	Figure	5.	Discharge	is	highly	seasonal,	peaking	in	winter-early	spring	
in	both	systems.	Record	brook	is	spring-fed	and	rarely	ceases	flowing	completely	in	summer.	
The proposed diversion of 15 % of the annual discharge of Record Brook during the winter rain 
is	unlikely	to	have	a	significant	effect	on	the	discharge	or	salinity	of	the	main	channel	of	the	
Donnelly River. 
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Figure 5.  Annual and mean monthly discharge of the Donnelly River and Record brook (gauging 
station). Black dotted line indicates mean annual discharge. Red dotted line illustrates 
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3.2  Aquatic fauna captured
A	total	of	12	species	of	fish	and	decapods	were	captured	during	sampling	in	Donnelly	River,	
Record Brook and Scabby Gully in November 2007 and April 2008 (Table 2). These species 
included	five	native	fishes,	four	native	decapods	(three	freshwater	crayfishes	and	one	shrimp),	
and	three	introduced	fishes.	
3.2.1  Scabby Gully Dam
The	fauna	of	Scabby	Gully	Dam	was	depauperate,	and	consisted	of	the	introduced	Redfin	Perch	
and	the	native	Marron	(Cherax cainii),	with	a	single	Koonac	(Cherax preissii) captured below 
the gauging station (Table 2). This situation is not uncommon in water storage facilities of 
south-western	Australia	that	contain	Redfin	Perch,	which	have	been	shown	to	deplete	native	
fish	stocks	and	are	also	known	to	prey	heavily	on	Marron	(e.g.	Morgan	et al.	2002).	Large	
numbers	of	new	recruits	of	Redfin	Perch	were	recorded	during	November	sampling	(Fig.	6),	
which followed the breeding period which was documented in the nearby Big Brook Dam 
(Morgan	et al.	2002).	Newly	recruited	Marron	were	recorded	during	the	April	sampling	(Figs.	
7, 8), which follows their breeding period (Beatty et al.	2003).	Significantly	more	Marron	were	
captured in the Donnelly River sites compared to Scabby Gully Dam. Further, in November, the 
Marron	in	Scabby	Gully	Dam	were	on	average	larger	than	those	in	the	Donnelly	River	(modal	
length	class	30-34	mm	OCL	in	Donnelly	River	cf.	55-59	mm	OCL	in	Scabby	Gully	Dam).	This	
size disparity may be attributable to a number of reasons, including, that Scabby Gully Dam, 
unlike	the	Donnelly	River,	is	not	subject	to	recreational	fishing	pressure	and/or	that	Redfin	
Perch	are	compromising	(predating	on)	the	smaller	Marron,	but	are	unable	to	prey	on	the	larger	
size	classes.	Redfin	Perch	were	only	recorded	in	Scabby	Gully	Dam.
Redfin Perch (bottom left) Marron (bottom right) in Scabby Gully Dam. (Photos: D. Morgan)10  Fisheries Research Contract Report [Western Australia] No. 20, 2009
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Figure 6.   Length-frequency histograms of Redfin Perch (Perca fluviatilis) in Scabby Gully Dam. 
N.B. None was captured in the Donnelly River sites.
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Figure 8.  Length-frequency histograms of Marron (Cherax cainii) in Donnelly River, Record Brook 
and Scabby Gully Dam.12  Fisheries Research Contract Report [Western Australia] No. 20, 2009
3.2.2  Donnelly River sites
The	fish	fauna	of	Record	Brook	contrasted	that	within	the	main	channel	sites	of	the	Donnelly	
River.	For	example,	within	Record	Brook,	the	fauna	was	dominated	by	the	Pouched	Lamprey,	
the	Koonac	and	Rainbow	Trout,	with	the	occasional	Marron,	Western	Minnow	and	Western	
Pygmy	Perch	recorded.	Within	the	Donnelly	River	main	channel	sites,	the	captures	included	
Nightfish,	Blue-spot	Gobies,	the	Restricted	Gilgie	(Cherax crassimanus), Freshwater Shrimp 
(Palaemonetes australis) and	introduced	Eastern	Mosquitofish	(Table	1).	A	further	five	species	
of	endemic	freshwater	fish	are	known	from	the	river,	including	Balston’s	Pygmy	Perch,	the	
Freshwater	Cobbler,	Mud	Minnow,	Black-stripe	Minnow	and	Salamanderfish	(see	Morgan	&	
Beatty 2006).
Western	Minnows	in	the	Donnelly	River	main	channel	were	considerably	more	abundant	than	
in	Record	Brook	(Fig.	9).	Further,	this	is	reflected	in	the	limited	movements	of	the	species	in	
Record Brook compared to the Donnelly River main channel (Fig. 10). There was a downstream 
trend	in	movement	patterns	of	Western	Minnows	in	Spring,	while	upstream	movements	were	
greater	in	Autumn.	Similar	trends	were	observed	for	the	Western	Pygmy	Perch	in	these	two	
systems	(Figs.	11,	12).	The	Nightfish	was	only	recorded	in	the	Donnelly	River	main	channel	
(Figs.	13,	14),	this	is	despite	the	species,	and	the	Western	Minnow	and	Western	Pygmy	Perch,	
being	known	to	utilise	tributaries	as	spawning	and	nursery	areas	(Pen	&	Potter	1990,	1991a,	
1991b, Beatty et al. 2006).
Ammocoetes	(larvae)	of	the	Pouched	Lamprey	were	captured	in	both	Record	Brook	and	the	
Donnelly	River	main	channel	sites	(Table	2,	Figs.	15-17).	Their	presence	in	Record	Brook	is	
due,	at	least	in	part,	to	the	permanence	and	consistency	in	dry	season	water	levels	of	this	spring-
fed system. Densities of larval lampreys were highest in Record Brook, particularly below 
the gauging station at Boundary Rd. There were considerable downstream movements of the 
species in Record Brook. The species is widespread throughout the Donnelly River catchment 
which	offers	suitable	habitats	in	the	form	of	larval	beds	(see	Morgan	&	Beatty	2006).	The	adult	
spawning grounds are likely to be in the key tributaries of the river, such as Fly Brook, Carey 
Brook	and	Record	Brook	(see	also	Morgan	&	Beatty	2006).	The	downstream	movements	of	
the species in spring may be a response to declining water levels during this period (Fig. 16). 
Compared to the main channel sites, there was a higher proportion of small ammocoetes in 
Record	Brook,	which	may	confirm	that	the	site	is	a	spawning	ground	for	the	adults,	which	
migrate	upstream	from	the	Southern	Ocean	during	winter/spring.	
Their presence in the main channel may be a result of the downstream migration of the larval 
stage	during	declining	flows.	The	larvae	live	in	‘burrows’	below	the	substrate	where	they	feed	
on	micro-organisms	and	detritus.	In	south-western	Australia	at	approximately	four	years	of	age	
(and	at	approximately	90	mm	TL)	the	ammocoete	undergoes	metamorphosis	with	the	resultant	
downstream migrant leaving the river during winter. The strength of the upstream migration 
(i.e. adult phase, known as upstream migrants) however is variable from year to year, and due to 
their nocturnal migration being in winter they are seldom seen. It is thought that there is a one to 
two	year	marine	trophic	phase,	where	they	presumably	feed	on	fish	and	their	length	increases	to	
approximately	500-700	mm	TL.	The	adult	then	ceases	feeding,	re-enters	rivers	and	embarks	on	
an upstream migration (moving predominantly at night) during winter and spring. After spending 
approximately	15-16	months	in	the	river,	when	they	survive	off	accumulated	fat	reserves,	the	
adults	spawn	and	die.	During	this	15-16	month	period	in	the	river	the	adults	mature	and	the	males	
develop	a	large	gular	pouch	(hence	the	name	Pouched	Lamprey)	(Fig.	12).	An	enlargement	of	
the oral disc also occurs during this maturation period. The sites where ammocoetes were found Fisheries Research Contract Report [Western Australia] No. 20, 2009  13
buried in the substrate within the Donnelly River (Fig. 15) are characterised by a high degree 
of shade and a high abundance of organic material on the substrate, factors that are known 
to	influence	larval	densities	(Potter	et al.	1986).	The	metamorphosed	juveniles	(downstream	
migrants) however are most often associated with (buried in) sandy substrates that occur in 
well-oxygenated	waters.	The	larvae	are	particularly	vulnerable	to	habitat	modification	and	rely	
on	well	oxygenated	non-saline	waters	that	are	characterised	by	shade	and	organic	matter.	There	
is substantial evidence that lampreys are declining in numbers, particularly as a result of loss off 
suitable	habitat	for	the	larvae,	and	this	is	evident	within	south-western	Australian	rivers	such	as	
the Blackwood and Warren where salinisation and land clearing are causing loss of larval beds 
(see Beatty et al.	2006,	Morgan	&	Beatty	2006,	Beatty	&	Morgan	2007).	
The	Blue-spot	(or	Swan	River)	Goby	was	only	captured	in	the	Donnelly	River,	with	considerably	
more moving upstream than downstream in spring (Fig. 18). In autumn, a considerably high 
proportion	of	the	fish	captured	were	juveniles,	indicating	that	breeding	occurred	over	the	late	
summer/early autumn period (Fig. 19). 
Although	Koonacs	were	recorded	at	all	sites	sampled,	the	highest	abundances	were	clearly	
recorded in Record Brook (Table 2, Figs. 20, 21). The higher abundances in Record Brook may 
be	attributable	to	the	absence	of	competitors	(i.e.	Marron)	in	the	system,	which	may	be	due	to	
the shallow nature of the brook.
In contrast, Freshwater Shrimp were only recorded in the Donnelly River main channel (Fig. 22).
The	remaining	species	captured	during	this	study	include	the	introduced	Eastern	Mosquitofish	
and	the	introduced	Rainbow	Trout	(Table	2,	Figs.	23-26).	Eastern	Mosquitofish	were	only	
captured during autumn, a period when their numbers generally increase due to a summer 
breeding	period	(Fig.	23).	This	species	is	self-maintaining	in	WA	waters,	is	extremely	tolerant	of	
a range of environmental conditions (increasing high salinity) and is known to have deleterious 
impacts	of	small	native	fish	(Morgan	et al. 1998, Gill et al. 1999). The presence of large numbers 
of small Rainbow Trout in Record Brook and the Donnelly River may be a consequence of 
stocking by the Department of Fisheries (5000 Rainbow Trout fry annually stocked into Record 
Brook)	or	they	may	be	a	self-maintaining	population	(Fig.	26).	There	was	upstream	movement	
of the species in Record Brook during both spring and autumn and it is possible that cooler 
temperatures of this spring support provide this introduced species with a thermal buffer. Their 
presence in high numbers in Record Brook, may be a reason for the general absence of native 
fishes	in	this	system,	as	the	species	is	a	known	predator	of	native	fishes	and	crayfishes	(Jenkins	
1952,	Pusey	&	Morrison	1989,	Morgan	et al. 2004, Tay et al. 2007). They were captured at all 
sites sampled during this study in the Donnelly catchment.14  Fisheries Research Contract Report [Western Australia] No. 20, 2009
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Figure 9.  Migration patterns of Western Minnows (Galaxias occidentalis) in the Donnelly River and 
Record Brook.
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Figure 10.  Length-frequency histograms of Western Minnows (Galaxias occidentalis) in the 
Donnelly River and Record Brook.Fisheries Research Contract Report [Western Australia] No. 20, 2009  15
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Figure 11.  Migration patterns of Western Pygmy Perch (Edelia vittata) in the Donnelly River.
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Figure 12.  Length-frequency histograms of Western Pygmy Perch (Edelia vittata) in the Donnelly 
River.
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Figure 13.  Migration patterns of Nightfish (Bostockia porosa) in the Donnelly River.16  Fisheries Research Contract Report [Western Australia] No. 20, 2009
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Figure 14.  Length-frequency histograms of Nightfish (Bostockia porosa) in the Donnelly River.
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Figure 15.  Known Distribution of Pouched Lamprey (Geotria australis) in the Donnelly River.Fisheries Research Contract Report [Western Australia] No. 20, 2009  17
  Pouched Lampreys from Carey Brook, Donnelly River: Top (metamorphosed ammocoete 
= downstream migrant), bottom right (burrowing ammocoete), bottom left (burrowing 
downstream migrant). (Photos S. Beatty)
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Figure 16.  Migration patterns of larval Pouched Lamprey (Geotria australis) in the Donnelly River 
and Record Brook.18  Fisheries Research Contract Report [Western Australia] No. 20, 2009
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Figure 17.  Length-frequency histograms of Pouched Lamprey (Geotria australis) in the Donnelly 
River and Record Brook.
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Figure 18.  Migration patterns of Blue-spot Goby (Pseudogobius olorum) in the Donnelly River.Fisheries Research Contract Report [Western Australia] No. 20, 2009  19
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Figure 19.  Length-frequency histograms of Blue-spot Goby (Pseudogobius olorum) in the Donnelly 
River.
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Figure 20.  Migration patterns of Koonacs (Cherax preissii) in Record Brook and Scabby Gully Dam.20  Fisheries Research Contract Report [Western Australia] No. 20, 2009
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  Figure 21.  Length-frequency histograms of Koonacs (Cherax preissii) in the Donnelly River, Record 
Brook and Scabby Gully Dam.
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Figure 22.  Migration patterns of the Western Freshwater Shrimp (Palaemonetes australis) in the 
Donnelly River.
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Figure 23.  Migration patterns of the Eastern Mosquitofish (Gambusia holbrooki) in the Donnelly 
River.
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Figure 24.  Length-frequency histograms of the Eastern Mosquitofish (Gambusia holbrooki) in the  
Donnelly River.22  Fisheries Research Contract Report [Western Australia] No. 20, 2009
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Figure 25.  Migration patterns of the Rainbow Trout (Oncorhynchus mykiss) in the Donnelly River 
and Record Brook.
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Figure 26.   Length-frequency histograms of the Rainbow Trout (Oncorhynchus mykiss) in the 
Donnelly River and Record Brook.Fisheries Research Contract Report [Western Australia] No. 20, 2009  23
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4.0  Risk assessment and recommendations
The	risk	assessment	process	is	a	widely	used	tool	in	the	commercial	and	industrial	field	as	well	
as translocation applications. The Australian Standard (handbook HB 436 2006) describe the 
generic risk assessment process.
A risk assessment requires several steps:
•	 establish	the	scope	or	context
•	 hazard	identification	or	risk	identification
•	 risk	analysis	and	risk	evaluation
•	 risk	management
•	 monitor	and	regularly	review
4.1  Scope
The	risk	assessment	is	confined	to	hazards	to	native	fish	and	crayfish	related	to	the	proposed	
construction of a storage dam and transfer of water from Record Brook a tributary of the 
Donnelly River to Scabby Gully Dam (Warren River). 
4.2  Hazard identification
The	following	potential	hazards	to	native	fish	and	crayfish	were	identified:
1)	Barrier	to	fish	movement
2)	Changes	to	water	quality:	altered	flow	regime
3) Changes to water quality: altered habitat
4) Changes to water quality: a) temperature, b) oxygen, c) salinity
5) Transfer of disease and parasites
6)	Transfer	of	feral	fish	and	crayfish
7)	Transfer	of	native	fish	and	crayfish
8) Threat to protected species
4.3  Risk analysis and evaluation
Risk	analysis	and	evaluation	examines	for	each	of	the	identified	hazards	what	is	the	‘likelihood’	
of the hazard occurring and what are the ‘consequences’ if the hazard occurs. During this 
assessment	 a	 semi-quantitative	 method	 was	 used	 where	 likelihood	 and	 consequences	 are	
expressed in terms such as ‘high’, ‘medium’ or ‘low’. 
Likelihood	is	a	general	description	of	the	probability	or	frequency.	During	this	assessment	
likelihood has been described according to the likelihood table (Table 3).Fisheries Research Contract Report [Western Australia] No. 20, 2009  25
Table 3.   Likelihood Table
Level Descriptor
Negligible (1) Chance of event occurring is so small that it can be ignored in practical terms
Low (2) Event would be unlikely to occur
Moderate (3) There is less than an even chance of the event occurring
High (4) Event would be expected to occur
Consequences are the outcomes or impact of a given event. During this assessment consequences 
have been described according to the general consequence table.
Table 4.   General Consequence Table
Level Descriptor
N
e
g
l
i
g
i
b
l
e
 
(
1
)
Barrier to fish movement, changes to water quality, 
(flow, habitat, oxygen/temperature):
Proposed infrastructure and changes to fish passage and water quality would have no 
significant impact on (protected) native fish and crayfish species.
Transfer diseases/parasites, feral and native fish and crayfish:
Establishment of disease/feral/native fish and crayfish would have no significant biological 
and/or environmental impact, may be transient and/or readily amenable to control or 
eradication.
L
o
w
 
(
2
)
Barrier to fish movement, changes to water quality  
(flow, habitat, oxygen/temperature):
Proposed infrastructure and changes to fish passage and water quality would have mild 
impact on distribution and abundance of (protected) native fish and crayfish species; 
temporary and/or small spatial scale.
Transfer diseases/parasites, feral and native fish and crayfish:
Establishment of disease/feral/native fish and crayfish has mild biological and/or 
environmental impact, would be temporary or amenable to control and eradication.
M
o
d
e
r
a
t
e
 
(
3
)
Barrier to fish movement, changes to water quality  
(flow, habitat, oxygen/temperature):
Proposed infrastructure and changes to fish passage and water quality would have 
moderate impact on distribution and abundance of (protected) native fish and crayfish 
species; significant reduction in abundance and/or distribution.
Transfer diseases/parasites, feral and native fish and crayfish:
Establishment of disease/feral/native fish and crayfish has moderate biological and/or 
environmental impact, may be amenable to control and eradication at a significant cost.
H
i
g
h
 
(
4
)
Barrier to fish movement, changes to water quality  
(flow, habitat, oxygen/temperature):
Proposed infrastructure and changes to fish passage and water quality would have 
dramatic impact on distribution and abundance of (protected) native fish and crayfish 
species; irreversible changes in abundance and/or distribution leading to local extinction.
Transfer diseases/parasites, feral and native fish and crayfish:
Establishment of disease/feral/native fish and crayfish would have serious biological and/or 
environmental impact, effect be felt over prolonged period, difficult to control or eradicate, 
irreversible harm to environment.26  Fisheries Research Contract Report [Western Australia] No. 20, 2009
Table 5.   Risk Matrix – numbers in cells indicate Risk Value, the colours indicate Risk Rankings 
(see Table 6)
Consequences
Negligible Low Moderate High
L
i
k
e
l
i
h
o
o
d 1 2 3 4
Negligible  1 1 2 3 4
Low  2 2 4 6 8
Moderate  3 3 6 9 12
High  4 4 8 12 16
Table 6.  Risk Rankings and Outcomes
Risk Rankings Risk Values Likely Management Response
Negligible
Acceptable
0-4 Risks are Acceptable.
Moderate 
Management required
5-8
Risks are acceptable provided Risk Reduction 
measures are implemented to reduce risk to 
Acceptable level.
Extreme
Unacceptable
9-16
Risk is Unacceptable. Risk management measures 
will be required to achieve Acceptable risk, or it may 
not be possible to meet the acceptable risk at all.
The overall risk is calculated as the mathematical product of likelihood and consequence levels 
(Risk	=	Likelihood	x	Consequence)	and	is	called	the	‘Risk	Value’.	In	our	assessment	risk	value	
range	from	1	to	16.	Risk	values	are	usually	displayed	as	a	Risk	Matrix	(Table	5).	From	the	risk	
value each hazard can be assigned a risk ranking depending on where a risk value falls within 
one of a number of predetermined categories or criteria (Table 6).
Risk management involves the process of identifying, evaluating and monitoring measures that 
can be taken to ensure that the risk is reduced to a level consistent with the acceptable level of 
risk. This can be achieved by either reducing the probability of the event occurring (preventative 
measures) or by reducing the consequences should the event occur (mitigation measures). The 
implemented measures must be the minimum required to achieve the acceptable level of risk. 
The	measures	must	be	transparent,	i.e.	readily	available	to	interested	parties	and	the	scientific	
justification	provided	as	required.
The risk assessments and recommended preventive and mitigation measures for the eight 
identified	hazards	to	native	fish	and	crayfish	of	the	Record	Brook	Project	are	presented	below.	It	
is of utmost importance to keep in mind that circumstances change and often quite rapidly. New 
information	upon	the	identified	hazards	will	become	available	and	management	measures	may	no	
longer	be	appropriate.	This	Record	Brook	Project	risk	assessment	should	be	regularly	reviewed	
in consultation with appropriate stakeholders. The following risk assessment was accurate in 
August 2008 based on the survey results and data provide by the Water Corporation.Fisheries Research Contract Report [Western Australia] No. 20, 2009  27
4.3.1  Barrier to fish passage
Hazard: Barrier to fish passage
Facts/Issues Consequences Likelihood Risk Value Justification for Risk Value
Barrier to fish 
movement.
4 4 16
block fish passage Record 
Brook.
The construction of a dam at the gauging station in the Record Brook will have strong negative 
impact	on	the	seasonal	migration	patterns	of	native	fish	and	has	the	potential	to	impact	of	
spawning success for those species that move into this tributary to breed and/or use Record 
Brook as a nursery. Construction of a dam at the proposed site will have serious risks to native 
fish	and	crayfish	in	Record	Brook,	limiting	fish	passage	to	most	(90%)	of	Record	Brook.	To	
mitigate	the	negative	effects	of	blocked	fish	passage,	the	construction	of	a	fishway	as	required	
under the Fisheries Resources Management Act 1994 Section 254, is of utmost importance. 
Construction	of	the	dam	and	an	appropriate	constructed	and	monitored	fishway	will	hopefully	
reduce	the	Risk	Value	to	‘moderate’	(C 2 x L 4 = RV 8) due to the expected positive effect of 
retaining	an	appropriate	level	of	fish	passage	over	the	fishway.	
Detailed	knowledge	is	required	on	the	timing	of	fish	migration	in	Record	Brook	before	any	
construction	to	ensure	the	optimal	utilisation	of	the	fishway.	A	long-term	budget	and	strategy	
will need to be negotiated with Department of Fisheries and Department of water and allocated 
by	the	Water	Corporation	for	ongoing	maintenance	and	monitoring	of	fishways	in	Western	
Australia.
Recommended preventative and mitigation measures:
•	 Construction	of	a	(vertical	slot)	fishway,	as	required	under	FMA	Section	254,	to	facilitate	
upstream	and	downstream	migration	of	fish.	Ensure	fishway	gradient	(i.e.	flow)	is	conducive	
to	target	species;	suggested	gradient	of	1:30	cf.	1:20	for	other	WA	fishways.
•	 Quantification	of	seasonal	fish	movement	should	occur	(monthly	between	July-October)	
in	 Record	 Brook	 both	 upstream	 and	 downstream	 of	 Site	 1	 prior	 to	 dam	 and	 fishway	
construction.
•	 In	the	winter/spring	following	dam	and	fishway	construction,	quantification	of	seasonal	
fish	movement	patterns	should	occur	(monthly	between	July-October)	in	Record	brook	
both	upstream	and	downstream	of	Site	1	and	on	the	fishway	to	confirm	its	effectiveness	in	
allowing	fish	passage.
•	 Following	 dam	 and	 fishway	 construction,	 a	 periodic	 maintenance	 program	 should	 be	
implemented to ensure proper functioning (i.e. periodic cleaning of debris).
4.3.2  Changes to water quality: altered flow regimes
Hazard: Changes to water quality: altered flow regimes
Facts/Issues Consequences Likelihood Risk Rating Justification for Risk Rating
Reduction in 
water flow by 
15%
2 4 8
Reduced flow rates may have 
negative impact on the survival 
and spawning success of 
native fish and crayfish.
The	proposed	project	would	reduce	the	discharge	of	Record	Brook	by	15%	(data	provided	by	
Water	Corporation).	The	effects	of	the	reduction	in	water	flow	on	fish	and	crayfish	populations	
will need to be carefully monitored in time. 28  Fisheries Research Contract Report [Western Australia] No. 20, 2009
Recommended preventative and mitigation measures:
•	 In	the	winter/spring	following	dam	and	fishway	construction,	quantification	of	seasonal	fish	
movement	patterns	should	occur	(monthly	between	July-October)	in	Record	brook	both	
upstream	and	downstream	of	Site	1	and	on	the	fishway	to	monitor	species	responses	to	
altered	flow	regime.
•	 Provide	required	environmental	flow	as	determined	by	Department	of	Water.	
4.3.3   Changes to water quality: altered habitat
Hazard: Changes to Water Quality – altered habitat
Facts/Issues Consequences Likelihood Risk Value Justification for Risk Value
storage dam will 
change habitat 
from shallow, 
lotic to deep 
lentic in part of 
Record Brook
2 4 8
Possibly negatively affecting 
nursing/spawning habitat 
of native fish, especially 
Pouched Lamprey.
Construction of storage dam will change habitat from shallow, lotic to deep lentic in part of 
Record	Brook.	Currently	the	spring-fed,	shallow,	cool	Record	Brook	is	an	important	nursery	
habitat	for	juvenile	(ammocoetes)	Pouched	Lamprey.	Distribution	of	juvenile	Pouched	Lamprey	
will	need	to	be	carefully	monitored	before	and	after	construction	of	the	dam	and	fishway.	
Recommended preventative and mitigation measures:
•	 Continuation	 (annual)	 monitoring	 of	 fish	 migration,	 distribution,	 spawning	 success	 and	
abundance in the Record Brook before and after construction.
4.3.4  Changes to water quality: a) temperature, b) oxygen and c) salinity
Hazard: Changes to Water Quality – 4A) Temperature 
Facts/Issues Consequences Likelihood Risk Value Justification for Risk Value
Possible 
damaging 
effects of 
thermal pollution 
when water from 
the storage dam 
is released in 
Record Brook
and/or Scabby 
Gully Dam
3 3 9
Cold water pollution below 
dams is known to negatively 
impact on survival of native 
fish.
Water	contained	in	dams	is	usually	stratified,	having	a	cold	oxygen	poor	bottom	layer	and	a	
warmer, oxygen rich surface layer. Cold Water pollution downstream of dams is known to 
have	a	negative	impact	on	fish	populations	(Todd	et al. 2005; Sherman et al. 2007). The dam is 
shallow	(max	5	m	deep)	and	exposed	to	wind,	reducing	the	risk	of	stratification	and	hence	the	
risk	of	transferring	cold	water	(C	3	x	L	1	=	RV	3).	If	stratification	does	occur,	locating	the	intake	
near	the	surface	should	reduce	the	change	of	transferring	cold	water	to	negligible	(C	3	x	L	1	=	
RV	3).	Due	to	the	lack	of	native	fish	and	crayfish	in	Scabby	Gully	Dam,	the	risk	of	Cold	Water	
pollution on aquatic fauna is negligible.Fisheries Research Contract Report [Western Australia] No. 20, 2009  29
Recommended preventative and mitigation measures:
•	 Locate	intake	water	pump	near	surface	of	the	dam.
•	 Diurnal	monitoring	of	stratification	and	temperature	in	storage	dam	for	a	period	of	one	year	
following construction.
Hazard: Changes to Water Quality – 4B) Oxygen levels
Facts/Issues Consequences Likelihood Risk Value Justification for Risk Value
Possible 
damaging 
effects of 
reduced oxygen 
levels when 
water from the 
storage dam 
is released in 
Record Brook
and/or Scabby 
Gully Dam
3 3 9
Low oxygen levels near 
bottom (stratification) is 
known to occur in dams.
Water	contained	in	dams	is	usually	stratified,	having	a	cold	oxygen-poor	bottom	layer	and	a	
warmer,	oxygen-rich	surface	layer.	The	dam	is	possibly	shallow	and	exposed	to	wind,	reducing	
the	risk	of	stratification	and	hence	the	risk	of	transferring	oxygen	poor	water	(C	3	x	L	1	=	
RV	3).	If	stratification	does	occur,	locating	the	intake	near	the	surface	should	reduce	the	chance	
of	transferring	oxygen	poor	water	to	negligible	(C	3	x	L	1	=	RV	3).	Due	to	the	lack	of	native	
fish	and	crayfish	in	Scabby	Gully	Dam,	the	risk	of	oxygen-poor	water	on	aquatic	fauna	is	
negligible.
Recommended preventative and mitigation measures:
•	 Intake	water	near	surface	of	the	dam.
•	 Diurnal	monitoring	of	stratification	and	temperature	in	storage	dam	for	a	period	of	one	year	
following construction. 
Hazard: Changes to Water Quality – 4C) Salinity 
Facts/Issues Consequences Likelihood Risk Value Justification for Risk Value
Effect of 
reduced flow 
Record Brook 
on salinity 
Donnelly
1 4 4
A reduction of ~15% (data provided by Water Corporation) in discharge of Record brook at the 
confluence	with	the	fresh	Donnelly	River	will	have	negligible	impact	on	salinity	in	the	lower	
reaches of the Donnelly River. 
Recommended preventative and mitigation measures:
•	 No	measures	are	required	at	this	stage.30  Fisheries Research Contract Report [Western Australia] No. 20, 2009
4.3.5   Transfer of disease and parasites
Hazard: Transfer of disease and parasites
Facts/Issues Consequences Likelihood Risk Value Justification for Risk Value
Diseases and 
parasites could 
potentially be 
transferred from 
Record Brook 
to Scabby Gully 
Dam.
1 3 3
The recorded parasites to 
date pose no significant risk 
to aquatic fauna
The observed parasites recorded in the Donnelly/Warren Catchments in this survey pose no 
significant	threat	to	the	fish	and	crayfish	if	transferred	to	the	Scabby	Gully	Dam	(Dr	Brian	
Jones,	Principal	Fish	Pathologist,	Department	of	Fisheries).	
Recommended preventative and mitigation measures:
•	 No	measures	are	required	at	this	stage	
4.3.6   Transfer of feral fish and crayfish
Hazard: Transfer of feral fish and crayfish
Facts/Issues Consequences Likelihood Risk Value Justification for Risk Value
Feral fish and 
crayfish could 
potentially be 
transferred from 
Record Brook 
to Scabby Gully 
Dam.
1 3 3
Feral species occurring in 
both catchments, no native 
species in Scabby Gully Dam
Feral	fish	species	have	been	recorded	for	both	catchments,	however,	Redfin	Perch	are	not	
believed to exist in the Donnelly River. Scabby Gully Dam is virtually a ‘two species ecosystem’ 
(feral	Redfin	Perch	and	native	Marron),	introduction	of	feral	species	in	Scabby	Gully	Dam	is	
unlikely to have any serious consequences. Furthermore, below Scabby Gully Dam are several 
more	dams	reducing	the	likelihood	of	feral	fish	to	reach	Lefroy	Brook	in	the	Warren	River	
Catchment.
Recommended preventative and mitigation measures:
•	 No	measures	are	required	at	this	stage.
4.3.7   Transfer of native fish and crayfish
Hazard: Transfer of native fish and crayfish
Facts/Issues Consequences Likelihood Risk Value Justification for Risk Value
Native fish and 
crayfish could 
potentially be 
transferred from 
Record Brook 
to Scabby Gully 
Dam.
4 2 8
Possible negative effects 
include genetic mixing 
of historically allopatric 
populations.Fisheries Research Contract Report [Western Australia] No. 20, 2009  31
Limited	research	has	been	conducted	on	the	effects	of	genetic	mixing	of	historically	allopatric	
populations.	Recent	studies	have	shown	significant	genetic	diversification	of	freshwater	fish	
populations	both	within	and	between	catchments	(Phillips	et al. 2007). The risk of accidentally 
transferring	native	fish	from	the	Donnelly	River	to	Waren	River	Catchment	is	‘moderate’.	
Scabby	Gully	Dam	is	dominated	by	the	piscivorous	Redfin	Perch	and	downstream	of	Scabby	
Gully	Dam	are	several	more	dams	further	reducing	the	likelihood	of	native	fish	to	reach	Lefroy	
Brook in the Warren River Catchment.
Based	on	the	Precautionary	Principle	it	would	be	good	practise	to	use	available	engineering	
options	to	reduce	the	risk	of	native	fish	and	crayfish	transfer	between	the	catchments.	A	large	
manifold	with	small	mesh	(2mm)	screen	and	a	low-velocity	offtake	(<0.3	m/sec)	should	reduce	
the	risk	of	transferring	adult	fish	to	acceptable	levels	(C	4	x	L	1	=	RV	4).	
The water pressure in the storage dam at the pumpback site will be between zero and a 
maximum	of	5	metres	water	column	(50	kiloPascals).	For	the	Record	Brook	pumping	system	
the approximate water pressure on the delivery side of the pump will be equivalent to about 105 
metres	water	column	(1,030	kiloPascals),	so	any	biota	drawn	into	the	pump	will	experience	a	
20 fold increase in pressure, and depending on its size could also sustain some physical damage 
from	the	spinning	impeller.	Vulnerable	eggs	and	juvenile	fish	will	probably	not	survive	passing	
through	the	pump	(C	4	x	L	1	=	RV	4).	
Recommended preventative and mitigation measures:
•	 Implement	low-flow	offtake	(~0.3m/sec)	a	large	manifold	with	small	mesh	(2mm)	screen	to	
reduce	the	risk	of	inter-basin	transfer	of	native	fish	and	crayfish.
4.3.8   Threat to protected species
Hazard: Threat to Protected Species
Facts/Issues Consequences Likelihood Risk Value  Justification for Risk Value
Proposed 
infrastructure 
could threaten 
survival of 
protected 
species 
3 1 3
No formally protected species 
were observed
No	formally	protected	fish	and/or	crayfish	species	have	been	recorded	in	Record	Brook	during	
this	survey.	However,	the	Pouched	Lamprey	is	listed	as	a	Priority	Species	(Priority	1)	by	the	
Department of Environment and Conservation (DEC) while their threatened status is under 
review.	DEC	defines	Priority	1	Species	as:	“Taxa	which	are	known	from	few	specimens	or	sight	
records from one or a few localities on lands not managed for conservation, e.g. agricultural or 
pastoral lands, urban areas, active mineral leases. The taxon needs urgent survey and evaluation 
of conservation status before consideration can be given to declaration as threatened fauna”.
Recommended preventative and mitigation measures:
•	 No	measures	are	required	at	this	stage.32  Fisheries Research Contract Report [Western Australia] No. 20, 2009
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